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tuberculin it is justifiable to use an increased dose at the time of 
testing. This increased dose will do 110 harm. 
An immunity to tuberculin may have disappeared after a lapse of 
ten to fourteen days, and an ordinary dose of tuberculin will then 
cause a reaction in a tubercular animal though it has been tested 
previously. 
The reaction is most likely to be pronounced if a massive dose is 
given. 
A small dose of tuberculin will give a reaction, but the reaction will 
probably be delayed. 
I desire to acknowledge here my great indebtedness to Mr A. C. 
Duncan, M.R.C.V.S., Assistant in the College, for the care he took to 
make the temperature records exact and trustworthy. 
ON THE CO-RELATION OF VARIOUS DISEASES IN 
STOCK IN SOUTH AFRICA. 
By A. THEILER, Veterinary Bacteriologist, and S. STOCKMAN, late 
Principal Veterinary Surgeon, Transvaal. 
IN an article bearing the above title which was presented at the 1903 
meeting of the South African Association for the Advancement of 
Science, and which appeared also in this journal!, Dr Edington makes 
certain statements ofa very far r'eaching character. Fortunately, 
however, the experiments and observations from which the author 
draws his deductions are given in detail. We say fortunately, because 
were some of the author's most important statements correct, the 
position of stock raising in South Africa would be a most hopeless 
one, and the fabric of the pathology of some of the most important 
, diseases which has been laboriously built up by many earnest workers 
would represent so much wasted energy and misdirected reasoning. 
As many of Dr Edington's portentous conclusions were in direct 
opposition to our own experimental findings and field observations 
we felt compelled to take exception to them; but in order that there 
might be no misunderstanding due to experimentation which was not 
exactly parallel, we decided to repeat his experiments on a still 
larger scale than that undertaken by himself. 
On account of the importance of the subject we propose to discuss 
the author's conclusions seriatim, and record certain experiments 
which appear to be in direct opposition to his results. 
(I.) "That the diseases known as horse-sickness, heartwater, im-
punga, boschziekte, gall-sickness, veldt-sickness, blacklung. and river-
ziekte should be regarded as one, or phases Qf one, malady." 
We admit that with the exception of horse-sickness, which is a 
disease of the equine species, the various names mentioned are given 
to diseases in cattle, but we deny that these diseases are always the 
same. Our experience has taught liS that by these local names many 
and various diseases are designated, to' which belong such well-known 
maladies as heartwater, redwater, and coast fever , as well as others 
which may be caused by vegetable poisoning. In a country where 
1 "The Journal of Comparative Pathology and Therapeutics," Vol. XVII., Part 2, June, 
1904. 
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the nomenclature of disease has been at the mercy of laymen it was 
only to be expected that the same disease would have received 
different names in variolls parts, and that modifications of the same 
malady would be designated by others which give the idea of distinct-
ness. It is, therefore, unwarrantable to identify these names with 
heartwater or horse-sickness. 
(2.) "That heartwater can be transmitted to cattle." 
We take no exception to this statement, and give Dr Edington the 
credit of having demonstrated this in the first instance. 
(3.) "That horse-sickness can be transmitted to cattle." 
Seeing that horse-sickness is a disease which is directly inoculable, 
nothing should be easier than to prove this experimentally. We are 
in a position to record some experiments bearing on the point. 
Experiment 1. 
Ox No. I injected with 100 cc. horse-sickness virus. 
No.2" 1 00 cc. " " 
" No. 3 200 cc. " " 
" NO.4" 200 cc. " " 
JI NO.5" 650 cc. " " 
None of these animals showed any reaction, notwithstanding the 
large amount of virus inoculated. The five oxen were bled on the 
ninth day after inoculation, that is to say, at a time when horses so 
treated would show a typical reaction of horse-sickness. 
The blood was injected into five horses, Nos. 99, 102, 103, and 104 
in quantities of 100 cc., and 200 cc. in horse No. 100. The injection 
of the ox blood into the horses had an immediate effect, which was to 
be expected, and is explained by the toxic effect of the ox serum. 
The horses showed uneasiness, slight colic, and hurried respiration. 
Horse 100 (which received a double dose) was very sick, and suffered 
from colic in a severe form. He purged slightly and strained in pass-
ing urine. The result, however, was negative, as none of the horses 
showed any reaction indicative of horse-sickness. The horses were 
afterwards used for other experiments, and died of horse· sickness. 
Experiment 11. 
Calf 239, born in the Pretoria Station, was injected subcutaneously 
with 10 cc. of blood from Horse 658 while suffering from horse-sick-
ness which proved fatal. 
The following animals also received 10 cc. of the same blood :-
Ox 245 born in Capetown. 
0' 249" " 
Heifer 279 " Aliwal North. 
" 274" " It 
" 260 " Capetown. 
" 
263 
" 
" 
257 
" " 
" 
254 
" 
" 
277 
" 
AliwaI North. 
Calf 240 
" 
Pretoria Station. 
" 
241 ., 
0' 242 
" " 243 
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The animals used in this experiment were, as shown above, collected 
from three different quarters-from Pretoria, from Capetown, and from 
Aliwal North. The Pretoria calves, which were stable born, had 
passed the last horse-sickness season in stabulation. Capetown and 
Aliwal North are parts of South Africa where horse-sickness is not 
known; it could not be objected, then, that the animals had acquired 
immunity from a former attack. Nevertheless, nOlle of these animals 
contracted horse-sickness or showed any symptoms due to that disease. 
We are, therefore, we think, entitled to state that horse-sickness catl-
not be inoculated to cattle. We have additional reasons for refusing 
to accept Dr Edington's statement; to these we shall allude later. 
(4.) "That horse-sickness can be transmitted to goats." 
The following experiments were undertaken .:-
Experiment I. 
Goat (no number), born on the premises (Pretoria), was injected 
with 10 cc. of horse-sickness virus. 
Goat 21 I, Angora, imported from the Cape" " 
"209,,, "" " " 
"208,,, " " 
"
207,,, "" " " 
"206,,, "" " 
" 
" 
205,,, "" " 
" 
" 204,,, "" " 
" 
" 139,,, "" " 
" 
" 133,,, "" " 
" N one of these animals took horse-sickness. We may, therefore, 
conclude that horse-sickness is not inoculable to goats. 
We admit that in the above experiments we purposely did not 
attempt to obtain preliminary evidence that the bovines and goats 
inoculated with horse-sickness virus were not proof against heart-
water. 'IN e were convinced that if we attempted this by inoculating 
heartwater virus our animals, owing to death, would probably not be 
available for experiment with the horse-sickness virus. It may be 
stated, however, that out of the same lot of cattle and goats, which 
were purposely imported from the Cape (a clean district) for heart-
water experiments, several animals were afterwards experimentally 
infected with heartwater and died of the disease. In fact, nOlle of 
this lot which received heartwater virus proved refractory. This 
indicates that the above cattle and sheep which were not born in 
heartwater districts were susceptible to heartwater. 
Our other reasons for repudiating Dr Edington's conclusions are 
based on important considerations of locality. As far as we are aware, 
Dr Edington was working in an area where both diseases, horse-
sickness and heartwater, are observed, and we are inclined to think 
that this may in a measure be responsible for the conclusions which 
he has drawn. In Pretoria, however, we were working in an area 
where only horse-sickness is met with, and no heartwater is observed. 
N ow, we know that heartwater is transmitted under natural conditions 
by a certain species of tick (amblyomma hebrceum), and in this way 
only. This species of tick does not exist in Pretoria, nor is it found 
in any part of the Transvaal where the bush is absent, but where 
horse-sickness may be rampant. Truly enough, wherever heart water 
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is found horse-sickness is also met with, but the converse does not 
obtain. These observations, which could certainly have been made in 
Cape Colony as well as in the Transvaal, are of themselves almost 
sufficient proof that the two diseases are distinct. 
(5.) "That the spontaneously occurring cases of veldt-sickness 
present post-mortem phenomena which are more or less identical with 
those of cattle dying from horse-sickness or heartwater." 
It is not surprising that the post-mortem lesions of veldt-sickness 
should resemble those of heartwater, seeing that the names are most 
frequently applied to the same disease, but when Dr Edington stated 
"horse-sickness and heartwater" it inclined one to the belief, even in 
the absence of refuting evidence of an experimental nature, that the 
disease he observed in cattle after the injection of horse-sickness blood 
was heartwater naturally acquired. That the post-mortem changes 
found in horse-sickness are somewhat similar to those met with in 
heartwater we admit, but that is not sufficient proof of their patho-
logical identity. 
(6.) "That cattle born in the Karoo are liable to die when trans-
ported to the coast districts, and this disease is known as impunga or 
veld t-sickness." 
Cattle born in the Karoo are susceptible to heartwater, and also to 
redwater, being born in districts where these diseases do not exist. 
The same holds good for cattle born in the Karoo and brought to the 
Transvaal Bush veldt, but there we apply the names heartwater and 
redwater to the diseases from which they die. We cannot accept that 
it follows because the name impunga is given to a disease which is 
probably heartwater in cattle, and this disease is similar in post-
mortem symptoms to horse-sickness, that these cattle going to the 
coast from the Karoo die of horse-sickness. 
(7.) "That heartwater may be transmitted in a non-virulent form 
to goats, etc., and by transmission of blood from goat to goat in a 
series, can be ultimately raised in virulence." 
We doubt seriously that part of the statement which refers to the 
exaltation of virulence, and assumes the possibility of obtaining a 
"virus fixe" of previously unsuspected virulence. The point is 
important, becau~e it is claimed, apparently, that Horse A was 
successfully inoculated with horse-sickness by means of heartwater 
blood owing to the abnormally exalted virulence of the latter. 
We think there is another very probable explanation of the 
apparent exaltation of virulence. There are goats born in heart-
water countries, and those which. although not so born, have been 
introduced, and in both these classes there are many animals which 
are highly immune owing to a former attack of the disease. Inocula-
tion with blood in the latter produces only a passiIlg reaction of little 
consequence, but one often finds amongst a batch of experimental 
animals certain individuals possessing no immunity at all. We freely 
admit that a great difficulty in the way of correctly interpreting the 
results of many experiments performed in South Africa lies in the 
animals available not being free from reproach. 
(8.) "That heartwater blood cannot be preserved in a virulent form, 
while, conversely, horse-sickness blood can be so preserved for an 
indefinite period." 
This statement is undoubtedly right, but we think we are justified 
in using it as evidence against the author's conclusion that the two 
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diseases are the same. \Ve do not know that StICh an analogy exists 
in any known disease which is inoculable into various species of 
animals. 
(9.) "That the blood of cattle dying of veldt-sickness can produce, 
by forced infection and subsequent transmission from goat to goat, 
typical heartwater." 
Veldt-sickness in cattle is identical with heartwater. Therefore, it 
was to be expected that heartwater would result in susceptible animals 
from inoculation. Heartwater, however, is. admittedly a disease of 
cattle, sheep, and goats, and it is inoculable from susceptible indi-
viduals of one species into those of the other without forced infection, 
but this cannot be fairly held to support conclusion I, in so far as it 
applies to horse-sickness. 
The author of the note continues, "The corollary to these experi-
ments would have been a demonstration that heartwater could be 
conveyed to horses." " Unfortunately, all at tern pts even by the 
intravenous injection of huge doses of heartwater blood failed to 
produce anything more than a transient elevation of temperature in 
the horse." This might have led to the conclusion that the two 
diseases are distinct, but another reason is sought for to explain the 
failure, viz., that the virus employed was in some way attenuated, 
and he finally claims to have successfully conveyed horse-sickness to 
horses by using heartwater virus of exalted virulence. The evidence 
in support of this important statement merits analysis. He exalts his 
virus, as before mentioned, by passing it through clean goats, and he 
finally injects two horses, A and B, with 20 cc. of blood from a goat 
dying of heartwater. The temperature of Horse A rose on the sixth 
day, and he died on the morning of the twelfth day. The animal 
shows on post-mortem changes which are characteristic of horse-
sickness, but, and this is important, in addition· to the ordinary 
changes there was a yellowish discoloration of the serous. exudates, 
which is somewhat more commonly associated with the disease 
known as biliary fever. Goats injected with the same virus for 
control purposes died of heartwater, but there is good reason to 
question whether Horse A died of horse-sickness. Indeed, from 
the author's own statement, one must strongly suspect that the 
horse died of biliary fever. We may here mention that it is not 
uncommon to find a purplish colour of the stomach in the latter 
disease, and the two maladies are not infrequently mistaken for each 
other by quite experienced persons. The subsequent inoculation of 
this horse's blood into another horse points strongly to biliary fever, 
for again particular stress is laid on the yellowiSh discoloration of the 
exudates, which is unusual in horse-sickness. 
Knowing well the difficulty of experimenting with such diseases in 
an infected area, we are inclined to think that Horse A contracted 
biliary fever accidentally, and that it was afterwards transmitted by 
inoculation. With regard to Horse B, which did not die after inocu-
lation of t cc. of preserved horse-sickness blood, and according to the 
author's conclusion must have been salted by' the heartwater virus, 
we feel bound to point out that in using horses picked up at random 
for horse-sickness experiments, one meets unexpectedly with indi-
viduals which have naturally acquired immunity, and everyone who 
has lived in South A frica knows how this has occasionally led to 
patent preventives acquiring considerable repute. 
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This single horse, ·then, which resisted horse-sickness virus may 
very likely have been a naturally salted one. The experiments which 
we are about to quote support this interpretation. 
According to Dr Edington's statement, a very exalted virus of 
heartwater, obtained from serial passages through goats, is able to 
produce horse-sickness in horses. We found ourselves in a position 
to repeat these experiments. Since 1903 a series of heartwater 
experiments have been in progress at the Pretoria station. The strain 
of virus was obtained from the Cape colonial entomologist, Mr 
Lounsbury, who kindly sent the infected ticks. This statement 
is important, because Dr Edington drew his virus from the same 
source. The virus was kept up by inoculation from goat to goat. 
After many passages we may conclude that our virus is similar to 
that used by Dr Edington. An Argentine horse and an Argentine 
mule were inoculated with this virus. These animals were freshly 
imported. They came directly from the ship by train to our premises, 
which they never left. Everything was, therefore, in favour of their 
not heing immune to the disease of the country. 
On 29th August 1904 horse 606 was injected with 20 cc. of heart-
water blood. No. reaction took place. 
On 20th October 1904, the horse was submitted to the immunisiug 
process against horse-sickness, which entails inoculation with virulent 
blood. A typical reaction set in, and the horse passed through horse-
sickness. On 29th November 1904, the horse was injected with blood 
from a case of biliary fever. He contracted biliary fever and died on 
the 13th December. 
Mule 594 was injected on 29th August 1904, with 20 cc. of heart-
water blood. No reaction ensued. 
On 30th December 1904, the animal was used for the horse-
sickness experiment in which the blood of a sick country-bred 
animal WaS used as virus for the purpose of noting the influence of 
the two diseases, horse-sickness and biliary fever, which are some-
times transmitted by using such blood. The mule went through a 
horse-sickness reaction, but the temperature did not drop at the 
typical time, and, as was anticipated, biliary fever developed. On the 
twelfth day after inoculation red urine was voided, and the piro-
plasma was very frequent in the blood. The animal recovered from 
both diseases. These two experiments are not open to the same 
reproach as those done in Cape Colony, and in all likelihood the same 
strain of heartwater virus was used. That the animals were not 
immune against horse-sickness was proved by the subsequent 
inoculation, which gave a typical reaction of horse-sickness. 
CONCLUSION. 
~ 
1. The same diseases of stock may have many names In South 
Africa. 
2. Different diseases may have the same name. 
3. The disease in horses known as horse-sickness resembles inpost-
mortem lesions a disease in cattle, sheep, and goats, known as heart-
water. These diseases cannot be identical, since they are not 
inoculable respectively from horses to ruminants or vice versa. 
4. Heartwater is inoculable to all domesticated ruminants. Horse-
sickness is only inoculable to equines. 
